INTRODUCTION {#sec1-1}
============

Parkinson\'s disease (PD) is considered to be associated with progressive degeneration of the cortical and subcortical neurons, mid-brain, and brainstem.\[[@ref1]\] Different non-motor and motor symptoms can be present in PD patients\[[@ref2]\] and dysphagia occurs in up to 80% of all patients during the early stages of the disease and up to 95% in the advanced stages.\[[@ref3][@ref4]\] The quality-of-life in patients with PD is significantly affected by dysphagia\[[@ref5]\] and the risk of aspiration pneumonia, reported to be the leading cause of death in Parkinson\'s disease,\[[@ref6]\] increases due to oropharyngeal dysphagia.\[[@ref7][@ref8]\] However, PD patients may report swallowing disturbances to physicians just as these disturbances reach an advanced stage, which can lead to medical problems. Underrecognition and inadequate awareness of the presence of dysphagia and its symptoms among the health professionals, caregivers, and patients, as also the activation of efficient swallowing compensatory mechanisms, may be among the possible explanations.\[[@ref9]\] Thus, we have set two relevant questions that give the professionals (dysphagia team members) valuable and useful information about oral and pharyngeal phases of swallowing in this population. The questions are about frequent dysphagia symptoms among PD patients. One of them triggers saliva control and the other is about silent saliva penetration/aspiration. As is clinically observed, we hypothesize that saliva control and silent saliva penetration/aspiration are associated with laryngeal penetration and aspiration during videofluoroscopic swallow study (VFSS) and also during meals. The aim of this study is to determine the association between the answers given by the patients to questions 1and 2 and the findings of videofluoroscopic swallowing--- the gold standard for evaluating oral and pharyngeal mechanisms of swallowing disturbances and also the anatomical structures involved in the oropharyngeal phases of swallowing.\[[@ref10][@ref11]\]

MATERIALS AND METHODS {#sec1-2}
=====================

Thirty-three consecutive patients with clinically definite PD\[[@ref12]\] (mean age, 66.09 ± 9.4 years; 24 men, nine women), who were referred to our Neurology Institute for their routine medical care, between April 20, 2013 and October 26, 2013, met the inclusion and exclusion criteria and participated in our study. The inclusion criteria were: (1) The ability to understand spoken Farsi and (2) the ability to tolerate a sitting position. The exclusion criteria included: (1) A history of other neurodegenerative disorders, stroke, encephalitis, head injuries, dementia, severe depression, and so on; (2) a history of other diseases that cause dysphagia; (3) being fed by a tube; and (4) a history of respiratory infections. The study was approved by the Ethical Committee of our institute and a written informed consent was signed by all the patients before the start of this study. After descriptive data collection (age, gender, disease duration) and the Hoehen and Yahr staging scale (H and Y) determination by a neurologist \[[Table 1](#T1){ref-type="table"}\], all the patients, effectively treated with L-dopa, were asked to answer two questions: (1) "How many times do you drool or have uncontrolled saliva?" and (2) "How many times does the saliva have you coughing or experiencing breathing problems?" The rating system was: 0 points for never, 1 point for rarely (once a week or less), 2 points for frequently (one to seven times a week), and 3 points for very frequently (more than seven times a week). Afterward, they underwent VFSS. The videofluoroscopic swallow study was performed from the side during the patients 'On' state. i.e. after medicine taken and four bolus types were administered: Five milliliters of thin liquid with a spoon, thin liquid with a cup (self-administered), a spoon with 5 ml of semisolid, and half a cookie.\[[@ref13]\] The patients' videos were recorded on individual compact disks for further analysis. The videos were evaluated by an assessor (blind to the question scores and patients' health condition), with regard to laryngeal penetration and aspiration (as the most significant signs during VFSS) by using the Penetration--Aspiration Scale (PAS) \[[Table 2](#T2){ref-type="table"}\].\[[@ref14]\] Then another assessor evaluated 22 VFSS videos and these videos were also re-evaluated by the first assessor in order to confirm the reliability of the VFSS result evaluation.
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Penetration-aspiration scale
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We compared the scores of questions 1 and 2 individually and the scores of question 1 + question 2 with the PAS scores, using the Pearson correlation test. ҝ Coefficient was used to determine the inter-rater and intra-rater reliability of the VFSS result evaluations.

RESULTS {#sec1-3}
=======

On the basis of the VFSS results, 15 patients (45.45%) had laryngeal penetration and aspiration (three aspirations \[[Table 3](#T3){ref-type="table"}\]. Eighteen patients (54.54%) claimed that they had never experienced symptoms indicated in questions 1 and 2 \[[Table 4](#T4){ref-type="table"}\]. There were no significant differences between the patients with laryngeal penetration and aspiration during VFSS and patients without these findings, in terms of sex, age, disease duration, and H and Y stage. Also no significant differences were seen between the patients who had never experienced the symptoms indicated in questions 1 and 2 and the other patients, with regard to the above terms. Evaluation of the VFSS results was highly consistent --- internal consistency (ҝ Coefficient 1.00) and consistency between the assessors (ҝ coefficient 0.90, 95% confidence interval (CI)). The Pearson correlation coefficient between the PAS scores and question 1 scores was 0.48 (ρ \< 0.05, =0.25), and there was a significant correlation between the PAS scores and question 2 scores, and also question 1 scores + question 2 scores (r = 0.589, ρ \< 0.05, =0 and r = 0589, ρ \< 0.05, =0) \[[Table 5](#T5){ref-type="table"}\].
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Patients PAS scores
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Scores of question 1, question 2, and question 1+question 2
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Pearson correlation test
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DISCUSSION {#sec1-4}
==========

Our findings demonstrated a strong correlation between the PAS scores of the PD patients and the scores of the questions on saliva control (question1) and silent saliva penetration/aspiration (question 2), as also on the score of question 1 + question 2 \[[Table 5](#T5){ref-type="table"}\]. Therefore, the potential silent laryngeal penetration and aspiration during meals may be detected by using these two questions, and consequently, the risk of complications such as aspiration pneumonia may decrease. PD patients may report swallowing disturbances just as these disturbances reach an advanced stage and lead to medical problems. Underrecognition and inadequate awareness of the presence of dysphagia and its symptoms, as also the activation of efficient swallowing compensatory mechanisms, among the health professionals, caregivers, and patients, may be among the possible explanations.\[[@ref9]\] The presence of the cognitive dysexecutive syndrome among most PD patients may be another explanation.\[[@ref15][@ref16]\] It is also mentioned that relying solely on self-reporting swallowing disturbances can affect the detection of the existing problems.\[[@ref9]\] Thus, it seems necessary that health professionals, generally speech and language pathologists, benefit from precise, localized, and *ad hoc* questions, which can trigger different symptoms of dysphagia in PD patients and encourage these patients to describe these problems by their expressions during the procedure of history-taking, assessment, and treatment of dysphagia. Creating more detailed and localized questions and questionnaires, similar to the Swallowing Disturbance Questionnaire (SDQ), a valid tool for detecting swallowing problems among PD patients,\[[@ref9]\] and measuring their validity and reliability in other languages is suggested. Considering the disadvantages of instrumental evaluations like VFSS (exposure to x-rays, financial costs, etc.), the need for sufficient trained professionals for performing these types of evaluations and also lack of adequate professionals in the third-world and developing countries may be reason enough for the importance of paying more attention to creating valid and reliable questionnaires and benefiting from detailed, localized, and easy-to-use questions for dysphagia in this population.

On the basis of our results, there were no significant differences between mean the H and Y stage of patients with and without laryngeal penetration and aspiration during VFSS. Previously, it was shown that H and Y staging did not always correlate with the dysphagia status.\[[@ref17]\] Thus, early diagnosis and early intervention (during the first stages) should be considered in order to reduce the risk of other complications.

To conclude, this study shows a significant correlation between questions about saliva control, silent saliva penetration and aspiration, and laryngeal penetration and aspiration during VFSS. Therefore; by using these two questions potential silent laryngeal penetration and aspiration during meals may be detected before it leads to aspiration pneumonia. We recommend using these questions as a part of swallowing assessment of PD patients, and in the future we intend to create more useful questions and also translate and measure the validity and reliability of *ad hoc* questionnaires like SDQ.
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